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(54) MANUFACTURE OF ELECTRICAL/OPTICAL WIRING BOARD 
(57) Abstract: 

PURPOSE: To cut down the manufacturing manhours for increasing the yield 
by a method wherein an optical waveguide and electric wiring formed on a 
carrier film are bonded onto an electrical/optical photowiring board using 
a bonding agent and then peeled off to be transferred to the 
electrical/optical wiring board. 

CONSTITUTION: A teflon sheet 11 for a carrier film having low bond 
properties onto a metal or resin is used so as to form a copper wiring 15 
and an optical waveguide 19 thereon. Furthermore, a bonding agent 21 is 
formed on a ceramic wiring board 20 to be opposed to the electric wiring 
15 and the waveguide 19 and after making alignment with one another for 



bonding step, the teflon sheet 11 is peeled off so as to transfer the 
electric wiring 15 and the waveguide 19 formed on the teflon sheet 11 to 
the ceramic wiring board 20. Through these procedures, the manufacturing 
manhours can be cut down thereby enabling the yield to be increased. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the approach of manufacturing the electrical and electric 
equipment and the optical patchboard in which optical waveguide and 
electric wiring were formed The process which forms optical waveguide and 
electric wiring on at least one sort of films for carriers chosen from from 
among the two-layer films in which the metaled thin film layer was formed 



on the front face of a sheet-like resin film, a metal film, and a sheet-like 
resin film. The process which pastes up the optical waveguide and electric 
wiring which were formed on the above-mentioned film for carriers on the 
electrical and electric equipment and an optical wiring substrate using 
adhesives, The manufacture approach of of the electrical and electric 
equipment and the optical patchboard characterized by pulling apart the 
above-mentioned film for carriers from above-mentioned electrical and 
electric equipment and optical wiring substrate, and including the process 
which imprints the above-mentioned optical waveguide and electric wiring 
on the electrical and electric equipment and an optical wiring substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture 
approach of the electrical and electric equipment and an optical patchboard 
of carrying an electric element and a light corpuscle child, or the 
components that used them. 
[0002] 

[Description of the Prior Art] As an approach of connecting optically or 
electrically an electric element, a light corpuscle child, or the 
components using them, conventionally For example, the approach of 
producing optical waveguide by making a quartz system ingredient deposit 
by a chemical-vapor-deposition method (CVD method) etc. , and forming a 
pattern on a silicon substrate, optically (For example) C. H.Henry and 
G. E. Blonger and R. F. Kazarionv, Glass waveguides on silicon for hybrid 
optical packaging, J. Lightwave Technol. , LT-7, p. 1530-1539, 1989. , And the 
approach of producing the optical waveguide which consists of an organic 
material on a silicon substrate (For example) J. M. Hagerhorst-Trewhella, 
J. D. Gelorme, B. Fan, A. Speth, D. Flagello and M. M. Oprysko, Polymeric optical 
waveguides, and SPIE Vol.1177, p. 379-386, Integrated Optics and 
Optoelectronics, and 1989. are common. Moreover, the approach (Kobe, a 
copper polyimide multilayer-interconnection substrate, HYBRIDS, Vol, 7, 
No. 1, p. 8-14, 1991.) of producing wiring of copper/polyimide was 



electrically common on the ceramic multilayer-interconnection plate. 
Photosensitive resin is applied on a silicon substrate 1 at drawing 5 , 
the example which produced the organic optical waveguide 2 through the 
photograph process of exposure and development is shown in a predetermined 
pattern, and the example of production of the copper / polyimide wiring 
which used the polyimide layer 4 as an interlayer insulation film, and used 
the copper wiring 5 as wiring on the ceramic wiring board 3 is shown in 
drawing 6 . Moreover, although this invention persons have proposed the 
approach (Japanese Patent Application No. No. 10381 [ five to ]) of 
producing optical waveguide and electric wiring on a resin film as shown 
in drawing 7 , this carries out sequential formation, respectively and 
constitutes the optical waveguide which becomes one side on the flexible 
polyimide film 6 from a core layer 7 and a cladding layer 8, and the electric 
wiring 10 which has the electrode pad 9 in other fields. 
[0003] 

[Problem (s) to be Solved by the Invention] As mentioned above, the substrate 
was used as the base in the conventional technique, and there was a problem 
that it was inferior to mass-production nature since the flexibility over 
pattern modification is missing while a production man day increases with 
the increment in a number of layers and the yield falls in connection with 
this in order to pass through the process which forms optical waveguide 
and electric wiring one by one on this substrate. 

[0004] The purpose of this invention cancels the trouble in the 
above-mentioned conventional technique, reduces a production man day, 
raises the yield, has flexibility in pattern modification etc. , can cope 
with it, and is to offer the manufacture approach of of the electrical and 
electric equipment and the optical patchboard which can form the optical 
waveguide and electric wiring suitable for mass-production nature. 
[0005] 

[Means for Solving the Problem] In order to attain the purpose of 
above-mentioned this invention, optical waveguide and electric wiring are 
beforehand formed on the film for carriers, and the process which makes 
this imprint on the wiring substrate which forms optical waveguide and 
electric wiring with adhesives is used. In the approach of manufacturing 
the electrical and electric equipment and the optical patchboard with which 
this invention formed optical waveguide and electric wiring The process 
which forms optical waveguide and electric wiring on at least one sort of 
films for carriers chosen from from among the two-layer films in which the 
metaled thin film layer was formed on the front face of a sheet-like resin 
film, a metal film, and a sheet-like resin film. The process which pastes 



up the optical waveguide and electric wiring which were formed on the 
above-mentioned film for carriers on the electrical and electric equipment 
and an optical wiring substrate using adhesives, It is the manufacture 
approach of of the electrical and electric equipment and the optical 
patchboard characterized by pulling apart the above-mentioned film for 
carriers from above-mentioned electrical and electric equipment and 
optical wiring substrate, and including at least the process which imprints 
the above-mentioned optical waveguide and electric wiring on the electrical 
and electric equipment and an optical wiring substrate. 
[0006] 

[Function] According to the manufacture approach of of the electrical and 
electric equipment and the optical patchboard of this invention, optical 
waveguide and electric wiring are beforehand formed on the predetermined 
film for carriers. Since such optical waveguides and electric wiring can 
be imprinted and produced on the electrical and electric equipment and an 
optical wiring substrate using adhesives, a production man day can be 
reduced and only the thing of the quality of an excellent article can be 
selected and used, while being able to raise the yield It has flexibility 
in pattern modification etc. , it can be coped with, and the electrical and 
electric equipment and the optical patchboard which consists of the optical 
waveguide and electric wiring suitable for mass-production nature can be 
realized. 
[0007] 

[Example] The example of this invention is given to below and it explains 
to a detail further using a drawing. Drawing 1 is the explanatory view 
showing the making process of the electrical and electric equipment and 
the optical wiring substrate of this invention. As an adhesive weak 
ingredient with a metal or resin, using the Teflon sheet 11 as a film for 
carriers, on this, the substrate metal layer 12 which consists of titanium 
with vacuum deposition etc. is formed, pattern NINGU of [ drawing 1 (a)] 
and the photoresist 13 is carried out through a photograph process, and 
the copper conductor layer 14 is formed by copper electroplating [ drawing 
j, (b)]. After removing substrate metal layers other than a photoresist and 
a conductor layer and forming the copper electric wiring 15, next, [ drawing 
1 (c)]. The polyimide resin layer 16 which is the ingredient of optical 
waveguide is formed. [ Drawing 1 (d)]. The metal mask 17 which forms the 
metal layer which consists of titanium with vacuum deposition etc. , carries 
out pattern NINGU of the photoresist 18 through a photograph process, and 
consists of [ drawing 1 (e) ] and titanium is used as an etching mask. Etching 
removal of the polyimide resin layer 16 is carried out by RIE (reactive 



ion etching) using the reactant gas of 02 or CF4 grade, and optical waveguide 
19 is formed [ drawing 1 (f)]. Furthermore, adhesives 21 are formed on a 
ceramic wiring board 20 so that it may counter with electric wiring 15 and 
optical waveguide 19. It pulls away by carrying out Peel of the Teflon sheet 
11 which are [ drawing 1 (g)] and a film for carriers after the process 
which carries out alignment of these mutually and is pasted up. [ Drawing 

1 (h)]. The electric wiring 15 and optical waveguide 19 which have been 
formed on the Teflon sheet are imprinted to a ceramic wiring board 20, and 
if required, the electrical and electric equipment and the optical 
patchboard 22 are producible by carrying out etching removal of the 
substrate metal layer 12 on electric wiring [ drawing 1 (i)]. Although the 
configuration of the electrical and electric equipment and the optical 
patchboard shown in drawing 1 is one example, produced electric wiring and 
optical waveguide on the separate film for carriers, could imprint these 
to the substrate same according to an individual, and could also form the 
electrical and electric equipment and an optical patchboard and stated the 
configuration of one layer in the above-mentioned example also about the 
number of layers of electric wiring or optical waveguide, respectively, 
it can use multilayer electric wiring and optical waveguide. Moreover, it 
is also possible to use a flexible sheet-like resin film, although the 
ceramic wiring board was used as a substrate in the above-mentioned example, 
and although the configuration which imprints electric wiring and optical 
waveguide to the same field of a substrate in the above-mentioned example 
also about an imprint side was described, it can also imprint in a desired 
field or a desired location, respectively. In order to aim at improvement 
in electrical installation nature, the replica method of the electric 
wiring which formed the bump 25 in the point of electric wiring is shown, 
the hollow 23 for bumps is formed in the position of the Teflon sheet 11, 
and on this, drawing 2 forms the substrate metal layer 12 which consists 
of titanium with vacuum deposition etc. , it carries out pattern NINGU of 
[ drawing 2 (a)] and the photoresist 24 through a photograph process, and 
forms the golden bump 25 by golden electroplating [ drawing 2 (b)]. Next, 
pattern NINGU of the photoresist 26 can be carried out again, the copper 
conductor layer 27 can be formed by copper electroplating, and [ drawing 

2 (c)] and the electric wiring 28 with a bump can be produced. A next process 
can imprint the electric wiring 28 with a bump like the process from (g) 
of drawing 1 to (i) . Moreover, in order that drawing 3 may raise modification 
of an optical path and optical coupling effectiveness, the replica method 
of the optical waveguide which produced the lens at the tip of optical 
waveguide is shown. The hollow 29 for lenses is formed in the position of 



the Teflon sheet 11. [ Drawing 3 (a)], After forming the polyimide resin 
layer 30 besides, form the metal layer which consists of titanium, carry 
out pattern NINGU of the metal layer through the photograph process of a 
photoresist 32, and [ drawing 3 (b)] and the metal mask 31 are used as an 
etching mask. Etching removal of the polyimide resin layer 30 is carried 
out at an angle of predetermined by RIE (reactive ion etching) using the 
reactant gas of 02 or CF4 grade, and optical waveguide 33 is formed [ drawing 
3 (c)]. A next process can be imprinted like the process from (g) of drawing 
1 to (i). About the ingredient configuration shown in drawing 1 - drawing 
3 above, metal films, such as resin films other than Teflon and molybdenum, 
can also be used as a film for carriers. Drawing 4 forms electric wiring 
and optical waveguide on a metal film, and shows the example imprinted to 
a wiring substrate. As an ingredient inferior to adhesive strength with 
a metal or resin, using the molybdenum sheet 34 as a film for carriers, 
pattern NINGU is carried out through the photograph process of a photoresist 
35, and the copper conductor layer 36 is formed by copper electroplating 
[ drawing 4 (a)]. Next, after removing a photoresist 35 and forming the 
copper electric wiring 37 [ drawing 4 (b)]. The metal layer which forms 
the polyimide resin layer 38 which is the ingredient of optical waveguide, 
and consists of titanium with [ drawing 4 (c)] and vacuum deposition is 
formed, pattern NINGU of the photoresist 40 is carried out through a 
photograph process, etching removal of the polyimide resin layer 38 is 
carried out by RIE by using [ drawing 4 (d)] and the titanium metal mask 
39 as a mask, and optical waveguide 41 is formed [ drawing 4 (e)]. A next 
process can be imprinted like the process from (g) of drawing 1 to (i). 
Moreover, it is not limited to the above-mentioned example about ingredient 
configurations, such as a film for carriers, a substrate metal layer, wiring, 
optical waveguide, and a metal mask. 
[0008] 

[Effect of the Invention] Since such optical waveguides and electric wiring 
can be imprinted and produced to a wiring substrate using adhesives, a 
production man day is reduced, the yield can be raised, as explained above, 
this invention forms optical waveguide and electric wiring on the 
predetermined film for carriers beforehand, it has flexibility in pattern 
modification etc. and it can be coped with, and the electrical and electric 
equipment and the optical patchboard which consists of the optical 
waveguide and electric wiring suitable for mass-production nature can be 
realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The explanatory view showing the making process of the 
electrical and electric equipment and the optical patchboard illustrated 
in the example of this invention. 

[Drawing 2] The explanatory view showing the making process of the 
electrical and electric equipment and the optical patchboard illustrated 
in the example of this invention. 

[Drawing 3] The explanatory view showing the making process of the 
electrical and electric equipment and the optical patchboard illustrated 
in the example of this invention. 

[Drawing 4] The explanatory view showing the making process of the 
electrical and electric equipment and the optical patchboard illustrated 
in the example of this invention. 

[Drawing 5] The perspective view showing an example of the configuration 
of the conventional organic optical waveguide. 

[Drawing 6] The ** type Fig. showing an example of the configuration of 
the conventional copper / polyimide wiring. 

[Drawing 7] The ** type Fig. showing an example of the configuration of 
the conventional electrical and electric equipment and optical patchboard. 
[Description of Notations] 

I — Silicon substrate 2 — Organic optical waveguide 
3 — Ceramic wiring board 4 — Polyimide layer 

5 — Copper wiring 6 — Polyimide film 

7 — Core layer 8 — Cladding layer 

9 — Electrode pad 10 — Electric wiring 

II — Teflon sheet 12 — Substrate metal layer 
13 — Photoresist 14 — Copper conductor layer 

15 — Copper electric wiring 16 — Polyimide resin layer 

17 — Metal mask 18 — Photoresist 

19 — Optical waveguide 20 — Ceramic wiring board 

21 — Adhesives 22 — The electrical and electric equipment and optical 
patchboard 

23 — Hollow for bumps 24 — Photoresist 
25 — Bump 26 — Photoresist 

27 — Copper conductor layer 28 — Electric wiring with a bump 



29 — Hollow for lenses 30 — Polyimide resin layer 

31 — Metal mask 32 — Photoresist 

33 — Optical waveguide 34 — Molybdenum sheet 

35 — Photoresist 36 — Copper conductor layer 

37 — Copper electric wiring 38 — Polyimide resin layer 

39 — Metal mask 40 — Photoresist 

41 — Optical waveguide 



[Translation done. ] 
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